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Remarks 

Claims 34, 59, and 65 have been cancelled, and claim 66 has been added to this 
application. Thus, claims 33, 35-58, and 60-66 are now pending in this case. 
The Examiner is thanked for renumbering claims 58-66 as 57-65. 

Claims 33-65 of this application have been noted to conflict with claims in other 
applications that applicants have pending before the United States Patent and Trademark Office. 
Applicants respectfully submit that the claims in this application do not conflict with any of the 
claims that are present in those applications. To the extent that there is a conflict, however, 
applicants will either cancel those claims or file a Terminal Disclaimer to overcome any double 
patenting rejection that may exist in this case when it is otherwise in condition for allowance. 

The drawings have been objected to under 37 C.F.R. § 1.83(a). Rather than amend the 
drawings in this application, applicants have elected to cancel claims 34, 59, and 65 from this 
application. 

Claims 33, 35-46, 48-57, and 59 have been rejected under 35 U.S.C. § 103 as being 
unpatentable over U.K. Patent 2,072,516 to Simpson. Applicants respectfully submit that this 
rejection cannot be sustained. 

Applicants' invention pertains to a filtering face mask 10 that comprises a mask body 12 
that is adapted to fit over the nose and mouth of a wearer. The filtering face mask 10 also has an 
exhalation valve 14 that is attached to the mask body 10. The exhalation valve comprises a valve 
seat 26 and a single flexible flap 24. The valve seat 26 includes a seal surface 31, an orifice 32, 
and cross members 34 that extend across the orifice 32. The cross members 34 are recessed 
beneath the seal surface 32. The flexible flap 24 has a stationary or fixed portion 28 and a free 
portion and first and second opposing ends. The first end of the single, flexible flap is associated 
with the stationary portion 28 of the flap so as to remain at rest during an exhalation, and the 
second end 38 is associated with the free portion of the flexible flap so as to be lifted away from 
the seal surface 3 1 during an exhalation. The second or free end 38 also is located below the first 
end when the filtering face mask is worn on a person, A valve of this type of construction is 
commonly referred to as a flapper valve, as opposed to the commonly used button valves (see, 
for example, Figure 3 of Simpson), which have the whole peripheral edge of the flap free to be 
lifted from the valve seat. In applicants' flapper valve, the flexible flap would normally assume a 
flat configuration when no forces are applied to it, but the flap has a curved profile when viewed 
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from the side and is pressed towards the seal surface 31 in an abutting relationship with it when a 
fluid is not passing through the orifice. 

The Simpson disclosure would not have rendered applicants' invention obvious to a 
person of ordinary skill for the following reasons. 

Firstly, Simpson does not teach or suggest having cross members within an orifice of a 
flapper-style valve. Simpson discloses two valves, a flapper-style valve that is shown in Figure 
2, and a button-style valve that is shown in Figure 3: 


Simpson describes a valve seat that has valve openings 16 (lines 38-42) with an 
unidentified solid section somehow disposed in-between them, which solid section applicants 1 
attorney has labeled above as part number 22. There is nothing in the Simpson disclosure, which 
tells the reader that part 22 is a cross member. The disclosure is so vague that a person of 
ordinary skill — or even one of extraordinary skill — could not determine if part 22 extends 
across an orifice. 

Simpson also does not describe cross members that extend across an orifice in the Figure 
3 valve 14. What Simpson does describe is a valve plate 20 that has openings in it (lines 51-56). 
The valve plate 20 is not further described in Simpson. If we assume, however, that the valve 
plate 20 does qualify as cross members, even though the description of it is minimal (and could 
possibly be nothing more than a series of small holes), there is nothing in Simpson that suggests 
using this technology in the valve 13 shown in Figure 2. If such would have been obvious to a 
person of ordinary skill, you would have at least expected Simpson to show this in Figure 2. 
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And if Simpson's valve plate 20 was constructed to be a plurality of cross members, the only 
purpose of the cross members would be to support the central hub 21. Simpson does not furnish 
the reader with any other reason for its use. And button-style valves are not particularly 
concerned with flap inversion problems (which would occur during an inhalation) since the flaps 
on button-style valves are centrally supported. Thus, there would be no reason to use plate 20 in 
valve 13 because there is no central hub 21 that needs to be supported. Valve 13 is a flapper 
valve — not a button-style valve. Flapper valves are not supported centrally. Therefore, the 
plate 20 would have no utility in valve 13. Simpson, therefore, when read as whole, provides 
very good evidence that the use of cross members would not have been obvious to a person of 
ordinary skill. 

Secondly, Simpson does not tech or suggest a flap that is normally flat but is curved when 
disposed on the exhalation valve without having a fluid on the passing through the orifice. 
Simpson's valve 13 of Figure 2 has a slight curvature imparted to it, but this view is probably taken 
as a M snap-shot" when a fluid is passing through the orifice. Otherwise, the flap would be disposed 
in a planar configuration. If, however, Simpson's flap is pre-curved — that is, it takes on the 
configuration shown in Figure 2 when a fluid is not passing through the orifice — then the 
Simpson flap fails to show a flap that would normally be flat. 

Thirdly, Simpson fails to teach or suggest a flexible flap that is pressed towards a seal 
surface when a fluid is not passing through the orifice. An expert in the field of respirators and 
respirator components, David M. Castiglione, in his February 2, 2001 Affidavit, has provided 
evidence that establishes that the valve 13 shown in Figure 2 of Simpson does not have its flap 15 
pressed in an abutting relationship towards the seal surface when a wearer would be neither 
inhaling nor exhaling. Castiglione states that "there is nothing that can be discerned from Figure 2 
or from the specification that would indicate that the flap is pressed towards the seal surface in its 
neutral position." Given the aligned relationship between the flap-retaining surface and the seal 
surface, there is no force or preload that would bias the flap to cause it to be pressed against the 
seal surface. As the above reproduced FIG. 2 illustrates, the flap 15 on valve 13 would at best be 
in mere contact with the seal surface when a wearer is neither inhaling nor exhaling. 

In addition, Simpson does not indicate that the flap 18 in Figure 3 is pressed against the 
seal surface. Unlike the Figure 2 flap 15, the Figure 3 flap 18 is shown to be flush against the 
seal surface, but there is nothing to indicate that the flap is pressed against that surface. 
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Simpson's flap resides in a perfectly linear configuration when at rest, and there is nothing in the 
text that suggests that it is otherwise prestressed. Thus, flap 18 would appear to be in nothing 
more than mere contact with the valve seat 19. 

In any event, Simpson's valve 14 is shown centrally mounted at a hub 21. Button-style 
valves like valve 14 do not have a peripheral edge that includes a stationary segment and a free 
segment. Nor do they have opposing stationary and free ends. In button-style valves, the whole 
peripheral edge is free to be lifted from the seal surface (Simpson, lines 58-61). These valves are 
disadvantageous in that the central mounting does not provide the large moment arm that 
flapper-style valves can provide. The limitations recited in applicants' independent claims under 
(b) (2) describe a flapper-style system and not a button-style system. Thus, valve 14 and its flap 
arrangement are not particularly pertinent to applicants' invention. 

Fourthly, Simpson also fails to suggest the advantages that that applicants' invention can 
provide. As indicated above, the use of cross members can prevent the flap from inverting into 
the orifice without significantly hampering air passage through the orifice. This is particularly 
important to flapper-style valves where the flap is not stationary in the center. Unlike a button- 
style valve that is centrally mounted, the flap in a flapper-style valve could easily be inverted 
into the orifice. The added benefit that applicants' invention provides can be particularly 
advantageous to a person who wears a respirator for an extended period of time. Resistance to 
valve opening — such as could occur by having the substantially sized solid section 22 (see the 
above Figure 2 of Simpson) located directly in the path of the fluid flow — requires that the 
wearer supply more power to actuate the valve. The additional power that is needed to actuate 
the valve can pose comfort problems to the wearer. Applicants' invention can reduce these 
power requirements and hence improve wearer comfort, which in turn improves wearer safety 
because mask wearers are less likely to displace the mask from their face in a hazardous 
environment. Moreover, applicants' invention provides the benefit of achieving a low pressure 
drop value while preventing the influx of contaminants through the valve under any orientation 
of the valve. Simpson's valve provides protection to the wearer only at the most critical time — 
during an inhalation. When a wearer of the Simpson mask inhales, the flap becomes firmly 
pressed against the seal surface. But when the wearer is neither inhaling nor exhaling, and has 
their head tilted downward, the flap is not pressed towards the seal surface in an abutting 
relationship with it, and. therefore there exists the possibility that contaminants can enter the mask 
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interior. Unlike Simpson, applicants teach persons of ordinary skill how to make a low pressure 
drop flapper-style exhalation valve that will preclude contaminant influx under all orientations of 
the mask. This is achieved by the use of cross members, the curved configuration of the flaps, and 
the flap being pressed against the seal surface under neutral conditions. The failure of the prior art 
to appreciate the benefits of applicants' invention, further established its nonobviousness. 1 

In short, Simpson does not teach the construction of applicants' valve, and it does not 
appreciate the benefits that that construction invention can achieve. Under such circumstances, 
applicants' invention would not have been obvious to a person of ordinary skill within the 
meaning of 35 U.S.C. § 103. Accordingly, please reconsider the obviousness rejection in light of 
the above remarks and allow this application at an early date. 


Registration Number 
32,900 

Telephone Number 
651-736-7776 

Date j / 


Office of Intellectual Property Counsel 
3M Innovative Properties Company 
P.O. Box 33427 
St. Paul, Minnesota 55133-3427 
Facsimile: 651-736-3833 


Respectfully submitted. 
By 

Karl G. Hanson 



1 In re Fine, 5 USPQ2d 1596, 1600 (Fed. Cir. 1989). 
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Version with Markings to Show Changes Made 
Changes to Specification: 

Page 7, line 22, between "exhalation." and the word "As" insert a new sentence: 
When a wearer of a filtering face mask 10 exhales, exhaled air passes through the mask 
body 12 and exhalation valve 14. Comfort is best obtained when a high percentage of the exhaled 
air passes through exhalation valve 14 as opposed to the filter media of mask body 12. Exhaled 
air is expelled through valve 14 by having the exhaled air lift flexible flap 24 from valve seat 26. 
Flexible flap 24 is attached to valve seat 26 at a first portion 28 of flap 24, and the remaining 
circumferential edge of flexible flap 24 is free to be lifted from valve seat 26 during exhalation. 
The first portion (28) of the flexible flap (24) remains stationary during an exhalation and has a 
circumferential edge segment that may also remain stationary. As the term is used herein, 
"flexible" means the flap can deform or bend in the form of a self-supporting arc when secured at 
one end as a cantilever and viewed from a side elevation (see e.g., FIG. 5). A flap that is not 
self-supporting will tend to drape towards the ground at about 90 degrees from the horizontal. 

Page 11, line 31, after "24" please insert -that is™ and at line 32, between "first" and 
"portion" insert —stationary—: 

FIG. 5 illustrates a flexible flap 24 that is deformed by applying a uniform force to the 
flexible flap. Flexible flap 24 is secured at a first stationary portion 28 to a hold-down surface 46 
and has for a second or free portion suspended therefrom as a cantilever beam. Surface 46 desirably 
is planar, and the flexible flap 24 is preferably secured to that planar surface along the whole width 
of portion 28. The uniform force includes a plurality of force vectors 47 of the same magnitude, 
each applied at a direction normal to the curvature of the flexible flap. The resulting deformation 
curve can be used to define the curvature of a valve seat's seal ridge 30 to provide a flexible flap that 
exerts a substantially uniform force upon the seal ridge. 
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SPECIFICATION 

Improvements in and relating to respiratory 
face masks 

5 

The present invention relates to respiratory 
face masks. 

Respiratory face masks have been proposed 
previously (see the Complete Specification of 
10 British Patent Application 16079/77 in the 
name of the Secretary of State of Defence) 
which are relatively light in weight, the mask 
being arranged, in use, to cover the mouth 
and nose of the wearer and being formed 
1 5 from one or more sheets of filtration-effective 
material. Charcoal cloth, that is to say a 
woven or non-woven cloth primarily com- 
posed of fibrous or filamental activated car- 
bon, is a material which has been proposed 
20 for use in such face masks, such a material 
being especially suitable for use in filtering 
out gaseous or vaporous contaminants which 
may be present in the surrounding atmo- 
sphere. Such a mask may also be used for 
25 filtering out particulate contaminants for ex- 
ample by providing it with a thin layer of 
appropriate filter material or the mask itself 
may be made of such material. 

Such masks have generally been found to 
30 be satisfactory. It has now been found, how- 
ever, that during relatively long periods of use 
or when the wearer is working particularly 
hard, the resistance to inhalation afforded by 
the mask becomes undesirably high. It has 
35 further been found that this increase in inhala- 
tion resistance results from the material of the 
mask becoming saturated with water vapour, 
predominantly exhaled water vapour. 
Th e present invention provides a respiratory 
40 face mask in the form of a pouch shaped to 
cover the nose and mouth of the wearer, the 
pouch being formed from filtration-effeci iye 
sheet material and the mask being provided 

with one or more exhalation valves. . 

The incorporation of the or each exhalation 
valve prevents or materially reduces the build- 
up of water vapour in the filtration-effective 
material of which the pouch is made during ^ 
exhalation b y the wearer. y 
oo • I he or each valve canoe fitted in any 
suitable* position in the pouch and may, for 
example, be so fitted that whan the mask is 
worn the valve Is adjacent to the nose and /or 
the mouth of the wearer or alternatively so 
55 that it is below the mouth, for example, in a 
part of the mask which Is arranged to fit 
under the wearer's chin, * 

To prevent inhalation of harmful atmo- 
sphere owing to leakage of the or each valve , 
60 " fne valve may be provided with an ante* 
chamber so arranged that, if the valve does 
leakln operation, the wearer inhales prev i- 
ousl y exhaTelTBreath and not the harmful^ 
at mosphere^ 
rc ru n ^ r nnrh vn»" nny he of anv suitable 


form and may, for example, be a flap valve or 

a diaphragm valve. 

Although the sheet material may be made 

from any material which is filtration-effective, 
70 it is of advantage if it comprises cloth which 

may be woven or non-woven and, preferably, 

an activated charcoal cloth. 

A single thickness of filtration-effective 

sheet material may be used to form the pouch 
75 but to increase its filtration qualities and to 

increase its life-time two or more layers which 

may be laminated of filtration-effective sheet 

material may be used. 

Further, the sheet material may comprise 
80 two outer sheets (of, for example, cloth) and 

between those sheets a filtration-effective 

layer which may also be of sheet form (for 

example an activated charcoal cloth) or may 

comprise a filler material. 
85 Excluding the exhalation valve or valves, 

the mask may be constructed as disclosed in 

the Complete Specification of British Patent 

Application No. 16079/77 to which attention 

is directed. 

90 A facelet mask constructed in accordance 
with the present invention will now be de- 
scribed, by way of example only, with refer- 
ence to the accompanying drawings, in 
which: 

95 Figure 1 is a perspective view of the mask 
in position on the face of a wearer; 

Figure 2 is a side view, in section, of one 
type of valve that can be incorporated in the 
mask shown in Fig. 1; and 

1 00 Figure 3 is a side view, in section, of a 
second form of valve which can be incorpo- 
rated in the mask shown in Fig. 1 . 

Referring to the accompanying drawings 
and first of all to Fig. 1 , the mask is in the 

105 form of a pouch comprising two portions 1 
and 2 which are joined together along meet- 
ing edges 3, 4 and 5. 

Each of the portions 1 , 2, is made up, at 
least in part, of a filtration-effective sheet 

1 1 0 material, preferably activated charcoal cloth. 
Each portion 1 , 2 comprises a single sheet or 
two or more sheets of filtration-effective mate- 
rial. Each sheet is trapezoidal in shape when 
laid flat and the sheet(s) In the portion 1 era 

1 1 5 separate from the sheet(3) In the portion 2. 
Each portion 1 , 2 has on one or both sides a 
co-extensive sheet of backing material, all the 
sheets being joined together, for example by 
stitching along the melting edges 3, 4 and 5. 

1 20 The backing material Is provided so that the 
mask retains its shape better In use and to 
that its strength and resistance to wear is 
increased. 
As an alternative to using sheets as de- 

1 25 scribed above, double-layer sheets which are 
trapezoidal in shape can be used, each double 
layer sheet being formed by folding over on 
itself a sheet which, when laid flat, is in the 
form of a regular hexagon. 

1 r *trther, the or each trapezoidal sheet in the 
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portion 1 may, instead of being separate from 
the or a corresponding sheet in the portion 2, 
as described above, be formed integrally 
therewith, the sheets being joined along a 
5 common line 4. In that case the or each sheet 
is folded about the line 4 and the sheets are 
then joined along the edges 3 and 5. 

At the face-contacting edges 6 and 7, the 
layers of material are folded back and stitched 
1 0 or otherwise joined together to prevent the 
material from fraying in that region. At the 
corners of the mask adjacent to the face- 
contacting edges 6 and 7 press-studs 8 and 9 
serve to secure a strap 1 0 to the body of the 
1 5 mask to hold the mask on the face of the 
wearer. Adjacent to one face-contacting edge 
6 and running for a short distance on either 
side of the centre point of the edge is a 
deformable strip of readily deformable metal, 
20 for example aluminum, which is held in place 
by a covering strip 1 1 of adhesive tape. 
Alternatively, the strip of metal may be held in 
place, for example by stitching, between two 
sheets or layers of filtration-effective material. 
25 In this case, the metal strip may, before it is 
fitted, be covered — at least along its edges- — 
with a foamed plastics material to prevent the 
strip damaging the filtration-effective material. 

Provided in the port ioiLl of the mask, 
-although it could instead be provided in t he 
j>orliG£L2, i s an exhalation valve 1 2 (two o r 
r more such valves could be provided ). ' 


30 


35 


The valve 1 2 is a flap valve 1 3 as shown in 
Fig. 2 or a diaphragm valve 14 as shown in 
Fig. 3, the valve of Fig. 3 being that shown in 
position in the mask of Fig. 1 . 

The flapj^alve_J3 of Fig. 2 comprises a 
flexiblygrc ular flajTrp ember 1 5 of, for exam- 
ple, plastics material, which is arranged to 
40 cover and closed valve openings 1 6 during 
inhalation and to flex away from those open- 
ings during exhalation. To allow flexing of the 
flap member 15a part of its peripheral por- 
tion, a segment of the flap member, is fixed in 
45 position, the remaining part of the flap mem- 
ber being left free. The valve is fitted in an 
aperture in the mask and is held in place by a 
retaining ring 1 7 which engages the edge 
portion of that opening to provide an effective 
50 seal. 

The diaphragm valve 1 4 shown in Fig. 3 
comprises a flexible circular valve member 
1 8, preferably made of rubber, which is so 
arranged that during inhalation it engages 

55 with a circular knife-edge valve seat 1 9 and 
during exhalation it flexes away from that seat 
to allow air to pass through valve openings, 
not shown, in a valve plate 20. To allow 
flexing of the valve member 1 8 it is mounted 

60 on the valve plate by a hub 21, the remaining 
part of the valve member being left free. As in 
the case of the valve shown in Fig. 2, the 
valve shown in Fig. 3 is mounted in an 
opening form in the mask and is secured to 

65 the mask by a retaining ring 22. 


The mask described and illustrated above is 
especially suitable for filtering out gaseous or 
vaporous contaminants but the filtration-effec- 
tive material may be such that the mask can 
70 be used to filter out particulate contaminants. 
For example, the filtration-effective material 
may include a layer of appropriate filter mate- 
rial or it may be constituted by such a mate- 
rial. 

75 

CLAIMS 

1 . A respiratory face mask in the form of a 
pouch shaped to cover the nose and mouth of 
the wearer, the pouch being formed from 

80 filtration-effective sheet material and being 
provided with one or more exhalation valves. 

2. A face mask as claimed in claim 1 , in 
which the or each valve is so fitted in the 
mask that when the mask is worn the valve is 

85 adjacent to the nose and/or the mouth of the 
wearer. 

3. A face mask as claimed in claim 1, in 
which the or each valve is so fitted in the 
mask that when the mask is worn the valve is 

90 below the mouth of the wearer.. 

4. A face mask as claimed in claim 1 or 
claim 3, in which the or each valve is in a 
part of the mask which is arranged to fit 
under the chin of the wearer. 

95 5. A face mask as claimed in any one of 
claims 1 to 4, in which the or each valve is 
provided with an antechamber so arranged 
that, if the valve leaks in operation, the wearer 
inhales previously exhaled breath and not 
1 00 harmful atmosphere. 

6. A face mask as claimed in any one of 
claims 1 to 5, in which the or each valve is a 
flap valve. 

7. A face mask as claimed in any one of 
105 claims 1 to 5, in which the or each valve is a 

diaphragm valve. 

8. A face mask as claimed in any one of 
claims 1 to 7, in which the sheet material is 
cloth which may be woven or non-woven. 

110 9. A face mask as claimed in any one of 
claims 1 to 8, in which the sheet material Is 
an activated charcoal cloth. 

10. A face mask as claimed in any one of 
claims 1 to 9, in which a single thickness of 

1 1 5 filtration-effective sheet material is used to. 
form the pouch. 

11. A face mask as claimed in any one of 
claims 1 to 9, in which two or more layers of 
filtration-effective sheet material are used to 

120 form the pouch. 

12. A face mask as claimed in claim 1 1 , 
in which the layers are laminated. 

13. A face mask as claimed in any one of 
claims 1 to 9, in which the sheet material 

125 comprises two outer sheets and between 
those sheets a filtration-effective layer. 

1 4. A face mask as claimed in claim 1 3, 
in which the two outer sheets are cloth. 

15. A face mask as claimed in claim 1 3 or 
1 30 claim 1 4, in which the filtration-effective layer 
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is of sheet form. 

16. A face mask as claimed in claim 1 3 or 
claim 1 4, in which the filtration-effective layer 
comprises a filler material. 
5 1 7. A face mask as claimed in any one of 
a claims 1 to 16, in which the pouch is consti- 
tuted by two portions which are joined to- 
gether along corresponding meeting edges, 
.each portion being trapezoidal in shape when 
10 'laid flat. 

18. A face mask as claimed in claim 1 7, 
in which each portion is formed separately. 

19. A face mask as claimed in claim 17, 
in which the two portions are formed from a 

1 5 single member which is folded to form one 
edge of the pouch, the other edges being 
subsequently joined together. 

20. A face mask as claimed in any one of 
claims 1 7 to 1 9, in which each portion com- 

20 prises a single sheet or two or more layered 
sheets of filtration-effective material. 

21. A face mask as claimed in claim 20, 
in which the or each sheet is a double-layer 
sheet, each double layer sheet being formed 

25 by folding over on itself a sheet which when 
laid flat, is in the form of a regular hexagon. 

22. A face mask as claimed in any one of 
claims 1 7 to 2 1 , in which the, or at least one 
of the valves is provided in one of the said 

30 portions. 

23. A face mask as claimed in any one of 
claims 1 to 22, in which the or each valve is 
sealingly secured in an aperture in the mask. 

24. A respiratory face mask substantially 
35 as herein before described with reference to, 

and as shown in the accompanying drawing. 

25. A respiratory face mask as claimed in 
any one of claims 1 to 23, the valve being 
substantially as hereinbefore described with 

40 reference to and as shown in Fig. 2 or Fig. 3. WT% 
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